A REVIEW OF THE SYNENTOGNATHOUS FISIIES OF
JAPAN.

By Davip Starr Jorpax and EDWiN CHAPIN STARKS,

Of the Leland Stanford Junior UCwiversity.

In this paper iz given an account of those tishes of Japun helonging
o the suborder of Synentoguath/.  The material examined belongs to
he United States National Muscum and to the Lelund Stanford Juunior
Iniversity, most of it having been collected by Messys. Jordan and

snyder during the summer of 1900.
|
Suborder SYNENTOGNATHL

Lower pharyngeal Dbones fully united; second and third superior
bharyngeals variously enlarged, not articulated to the eranium, send-
hg processes forward; the fourth small or fused with the third.
fertchrx numerous (45 to 70), the abdominal ones much more
mmerous than the caudal. Ventral fins abdominal, without spine,
be rays more than five. Seapula suspended to the cranium by a
yost-temporal bone, which is usually simple, furcate in Belonidee.
\rticular hone of lower jaw with a small supplemental bone perhaps
orresponding to the coronoid houe.  Parietal hones usually absent,
yhen present much reduced, well separated by the supraoccipital.
supraclavicle small when present; no interelavicles. No mesocora-
0id.  Maxillary very close to premaxillary and sometimes firmly
oined to it, the suture always distinet. Basis of cranium double in
‘ont, but without muscular tube. No adipose fin.  Fins without
ipines. Lateral line concurrent with the belly, peculiar in structure.
Air bladder usually large, without pneumatic duct. [ntestinal traet
imple, without pyloric ceeca.  This order is allied to the Haplomi on
he one hand and to the Percesoces on the other. and, like these
sroups, it marks the transition from the soft-rayed to the spiny-rayed
ishes. In their anatomical characters the Nynentoynatl/ most vesem-
e the latter, but therce are never spines in the fins, and the lower
bharyngeals arc united. The group ix divisible into four closely
selated families, which have nsually heen regavded as divisions of one
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family. Zrocatide or Seombresocida,  The vemarkable ditferences i
the pharyngeals =cem to us to permit the division of the group int
four families.
’ NS . . 4 .
(ovv, together: €v, witlin: yraflos, jaw.)

«. Third superior pharyngeal on cach side scarcely enlarged, not longer than its
anterior process, and armed with comparatively few (about 15) pointed teeth;
fourth superior pharyngeal distinet on cach side; lower pharyngeals united into
a small linear plate, armed with small teeth; vertebre with zygapophyses; hoth
jaws produced in a long beak in the adult (the upper short in the young);
teeth in jaws strong, unequal; maxillaries firmly appressed to the premaxilla-

ries: a distinet sutare along the boundary; ““coronoid’ hone (attached to the
articular) evident. Species carnivorous - ... . . . ... Beroxip.y, 1.
a«. Third superior pharyngeal greatly enlarged, covered with bluntish, tricuspid
teeth; fourth superior pharyngeal wanting or fused with the third; lower
pharyngeals large, fused into a thick triangular bone with transversely con-
cave surface, covered with blunt, tricuspid teeth; teeth in jaws always smally
conie, or tricuspid; maxillary ¢loge to premaxillary, hut not suturally joined
to it, there being some open space hetween; coronoid bone small, but present;

no canine teeth; no zygapophyses to the vertehrie.

b. Third superior pharyngeal solidly joined with its fellow to form an ovoid plate,
which sends two processes forward; cleft of mouth narrow; the lower jaw
nsually produced; teeth of jaws tricuspid; herbivorous species.

HeMiRanrIDE, 2.

bb. Third superior pharyngeals more or Jess closely appressed, but not united;
species at least partly carnivorous.

¢. Dorsal and anal fing each with several detached finlets; cleft of mouth long,

hoth jaws heing more or less produced in a pointed beak; paired fins small.

SCOMBRESOCID.E, 3.

ce. Dorsal and anal without finlets; cleft of mouth short, the jaws not produced

in a beak; pectoral fins more or less produced, forming an organ of flight,

Exocarine, 4

Family 1. BELONID.E.
NEEDLE-FISHES.

Body clongate, very slender. compressed or not, covered with small,
thin seales.  Lateral line very low, running as a fold along side of
helly.  Both juws produced in a heak, the lower jaw the longer. very
much the longer m the young, which vesemble /lewiramphus: max-
illaries grown fast to premaxillaries; cach jaw with a band of small,
sharp teeth, hesides a series of longer. wide-set. sharp, conical teeth.
No tinlets.  Dorsal fin opposite anal, both fins rather long.  Air blad-
der present.  Lower pharyngeals united to form a long, slender, nar-
row plate, with flat <urface. covered with small. pointed teeth: upper
pharyngeals distinet. the thivd paiv little enlavged. each with some 15
moderate, unequal, poiuted teeth (Zylosurus marinus): fonrth pair
well developed, with similar teeth, but without anterior processes.
Vertebre numerous, with zygopophyses.  Ovary single.  Voracious,
carnivorous fishes, bearing a superficial resemblance to the gar pikes;
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ound in all warm seas. sometimes enteving rivers.  Their habits are

rdinarily much like those of the pike, but when startled they xwim

long the surface with extraordinary capidity, often leaping ahove
the water for short distances.  When thus leaping the Targe species
‘ot the tropies are sources of danger to incantions fishermen. cometinies
picrcing the nuked abdomen of the natives.  Most of them are vood
food-fishes, but the green color of the hones of the larger spocies often
causes them to be avoided, for no good reason.

. Gill rakers wanting; no teeth on vomenr; anterior raysof dorsal and anal elevated.

Tylosurus, 1.
1. TYLOSURUS Cocco.
Tylosurus Cocco, ‘‘Lettere in Giornale Sei. Sicilia, NI 1829, p. 18 (can-
traini=imperialis).

Body elongate, very slender. not muach compressed.  Both jaws pro-
longed into a heak  the lower jaw somewhat the longer, much the
longer in young fisnes. the very young vesembling /emiramplhins,
Each jaw armed with a band of small. sharp teeth, ¥w~1clu which is ¢
series of longer, wide-set, sharp, conical, unequal teeth; wo teeth on
vouler or palatines.  Sca lcs small, thin: lateral line running along the
side of the belly. becoming medianon the tail.  No finlets.  Doxrsal fin
more or less elevated anteriorly; caudal fin short, unequally lnnated or
forked: pectorals’moderate: ventrals small, the latter inserted hehind
the middle of the body. Gill rakers obsolete.  Bones usually more or
less green.  Size comparatively large.  Species numerous.  Voraci-
ous fishes, chiefly American; one species crossing to Europe: sonie of
them entering rivers.  This genus differs from the Old World genus,
Dilone Cuvier, in the absence of gill rakers and of vomerine teeth.

(Tl"/\();. allus; ovpd, tail; in allusion to the caudal keel, on which
the genus was orviginally based. a character of little nmportance.)

. Dorsal rays about 25.

h. Lateral line not forming a black keel on caudal peduncle. Posterior dorsal rays
produced to form a rounded lobe as high or nearly as high as produced ante-
rior lobe, these rays longest in the young. Jaws slender and long; upper jaw
from anterior orbital rim 21 times longer than length of rest of head.

selisimatorhynclus, 1

bb. Lateral line extending on caudal peduncle, forming a low black keel.
Jaws short and stout; upper jaw from anterior orbital rim 13 longer than rest

of head; posterior rays of dorsal elevated; size very large. . ... giganteus, 2.
ce. Jaws slender and long; posterior rays of dorsal short: hody =carcely com-
pPressed .o coromundelicns, 3.

aq. Dovsal rays about 18; posterior rays of dorsal short.  Body much compressed,
the width one-half the depth; caudal peduncle much compressed, without
kecl anustomella, 4
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1. TYLOSURUS SCHISMATORHYNCHUS (Bleeker).
DATSU.

Belone gracilis SCMLEGEL, Fanna Japonica, Poiss., 1846, p. 246, pl. cx, fig. 13
Nagasaki; not of Lowe, 1839, a species from Madeira. —BLEEKER, Nicuwe
Nalez., Japan, 1857, p. 116.—NYSTROM, Svensk. Vet. Akad. Handl., 1887, p. 445
Nagasaki.
Mastacembelus gracilis BLEEKER, Ned. Tyds. Dierk., 1866, p. 111
Belone schismatorlonehus BLEEKER, Nat. Tydschr. Ned, Ind., I, 1850, p. 95.—
Breexer, Verh. Gen., NXIV, 1866, p. 15.—Gi~tuer, Cat. Fish, VI, 1866,
p- 239; Mozambique, Zanzibar.—Ismikawa, Prel. Cat., 1897, p. 185 Boshu.
Mastacembelus schismalorhynchus BLEBKER, Atlas Ichth. Ind. Belon., about 1870,
p. 49; Java, Ternate, Nagasaki.
Head from tip of upper jaw 4i to 4} in length: depth equals post-
orbital part of head: dorsal 24 to 27; anal 25 to 27,
Body very elongate and rather strongly compressed. the sides ver-
tical and parvallel.  Dorsal and anal outlines parallel from head to
dorsal.  Jaws very slender and longs upper jaw from anterior orbital

rim 2} times longer than rest of head. Premaxitlary toward hase con- -

stricted slightly and strengthened ahove by a mass of hone along the
posterior fourth of the length, which ends in a point as viewed from
above.  Diameter of eve equals interorbital width and ix contained
2 to 2% in postorbital part of head. Top of head from ahove eyes
to ocapnt smooth with a translueent artilage-like tissue.  Nostril an
clongate, somewhat triangular pit containing a simple undivided
papilla.  Head apparently naked except a patch of scales above
checks and another on top of head from eyes to base of mixillary.
Pectoral equal to postorbital part of head or sometines slightly
longer.  Ventrals inserted nearer the anterior margin of the eye than
the hase of the caudal hy a distance equal to a diameter of the eye,
their length twice the diameter of the eye. Anal placed well in
‘advance of dorsal: the hase of the sixth ray under the base of the tirst:
dorsal ray. the anterior part of anal strongly coneave on its pos-

terior margin.  Distance of hase of last anal ray from base of aux-

iliary caudal rays 11 to 1} times the diameter of the eyves; the last ray
reaches a little over half this distance.  Distance from front of anal
to hase of ventrals is contained 5 times in length from middle of eye
to caudal buse: the anal base exceeds this length by 1% times the
diameter of the eye.  Dorsal searcely so strongly concave Dhehind
the anterior ravs as anal: its longest rays are hehind the middle.
When fin is depressed the tip of eighth ray fron the last reaches hasc
of last ray. Distance hetween base of last dorsal ray and hase of
auxillary caudal rays equals diameter of eye; the depressed dorsa
renches five-sixths of this distance,  Median caudal rays about half the
length of longest rays of lower candal lobe, which is a little longe:
than the upper.  The lateral line is not at all produced ax a keel o1
caudal peduncle.
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Color in spirits: A bluish diffused lateral hand follows the contour
of back, running from the pectoral hase to just above the middle
of the candal hase, growine narrower posteriorly.  Abhove lateral hand
the body ix greenish or hrownish: below uniformly bright silvery.
Upper part of head dark, except translucent cartilaginous area; hase
of upper jaw black: head otherwise silvery,  Distal half of pectoral
black; outer rays and tips of ventrals dusky: anterior rays of anal
dusky toward tips: dorsal blackish. except bases of anterior ray=. the
rays wsually green: candal dusky.,

Here described from specimens from Nagusaki 45 cm. in length.
Other specimens are from Wakanoura.

(oxiopa. split: goyyos, snout.)

2. TYLOSURUS GIGANTEUS (Schlegel).
OKIZAYORI (OFFSHORE NEEDLEFISIT).

?Belone indica LE SUEUR, Journ. Ac. Nat. Sci. Phila., IT, 1821, p. 131; India.

Belone gigantea Scunecer, Fauua Japonica, Poiss., 1846, p. 245; Nagasaki.—
BLEERER, Ac. Soc. Indo-Nederl., T17T, Japan, p. 21.

Belove annudate Covier and ViLesciesses, 11ist. Nat. Poiss., X'V, 1846, p.
HT; Celebes, Friendly Islands, Seyehelles, Pondicherry,

Belone annulata Gosraer, Cat. Fish., VI, 1866, p. 240; Pinang, China.—Ismr-
AWy, Prel. Cat., 1897, p. 18; Tokyo, Formosa.

Mastuceinbelus anradatus Breexeg, Atlas Ichth. Belon., 1870, p. 48; Java, Madura,
Bawean, Cocos, Sumatra, Singapore, Celebes, Pinang, Datjan, Ternate,
Amboiua, Gilolo.

. ZBelvne melunurus BLEEKER, Verh. Bat. Gren., NXTI, 1849, p. 11.

Belone cylindrica BLerker, Verh. Bat. Gen., NNIV, 1851, p. 13,

2Belune brachyrhynchins BLEEker, Nat. Tyds. Ned. Ind., VI, 1854, p. 61; Gilolo,
Young.

Head from tip of lower jaw 32 in length; depth at ventrals 13 in
Hostorbital part of head. Dorsal 23: anal 21.

Body ax wide as deep to within a short distance of dorsal. the
nterorbital space and head above gently convex.  Jaws rather short
Ad stout, the lower slightly the longer; their sides nowhere parallel
Jut approaching rather rapidly to a point.  Length of snont from
nterior margin of eye equal to the distance from same point to middle
£ Tongest pectoral rays. Eye one-third of postorbital part of head,
ne-half of interorbital. Interorhital space with two low ridges. sepa-
ated from cach other by a space equal to two-thirds diameter of eye,
npreceptibly diverging anteriorly.  Between them ave two narrower.
norter, parallel ridges separated by a space one-third of diameter of
ye.  Nostrils broad, triangular, containing a fleshy process divided
1o many folds.  Cheeks entirely sealed: seales on top of head hefore
ves to base of premaxillary.

Length of pectoral equals postorbital part of head and one-third
‘6. Length of ventrals contained 2§ times in space hetween their
e and front of anal. Insertion of ventrals midway between middle
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of eve and Tase of caudal.,  Front of anal directly under front of dor-
wal. itx base shorter than that of dorsal by three-fourths diameter of
eve. and equal to the distance hetween ventrals and anal.  Outline of
dorsal and anal deeply concave hehind anterior rays.  Anterior rays
of the latter longer than those of dorsal.  Base of the last anal ray
distant from hase of auxilliary caudal rays twice the distance from last
dorsal ray to the corresponding caudal ray. Anterior dorsal rays
longer than the lony posterior dorsal rays. When dorsal is depressed
the seventh from the last ray reaches to the hase of the last ray and |
the tips of the last few rays harely reach the base of the auxiliary cau-
dal rays.  Caudal evidently torked. the lower lobe the longer.  Lateral |
line strongly produced on eaudal peduncle forming a keel.

Silvery on sides and lower parts growing rather gradually greenish
on hack. Top of head and upper jaw hlack. A long black bloteh at
edge of preopercle.  Dentate margin of lower jaw black: head other-
wise silvery. Inmer face and posterior part of outer face dusky.
Ventrals dark except inner rays. Anterior ray of anal dusky. Dor=:
<l and caudal blackish.  Lateral line on eaudal peduncle black.

Here doseribed from a single specimen from Nagasaki, 33 inchex in
leneth,

A young specimen of this or some closely related species from
Wakanourn differs in having the posterior rays of the dorsal length-
ened to well bevond the base of caudal (when the dorsal ix depressed),
the caudal searcely forked and with a black bloteh at its base, the eye.
of course. much larger and the general color much darker and without
silvery pigment. It ix but 12 cm. in length.

According to Bleeker the type of yigantens examined by him in the
Leyden Muscum ix identical with aaudatus,  The name giganteus it
apparently the carlier of the two. but /ndicus, about the pertinence o
which there is some doubt, ix earlier than either. A species appaty
ently identical with these occurs in Hawaii and in Samoa. |

3. TYLOSURUS COROMANDELICUS (Van Hasselt). |

delone coromandelicus VAN HasseLT, Alg. Konst., 1823, p. 130; Coromande
according to Bleeker. .
Belone timucoides pE FERUsSAC, Zool., 1823, p. 372, after Van [asselt.
Belone melanotus BLEEKER, Nat. Tyds. Ned. Ind., I, 1850, p. 94.—BLEEKER, Ver
Genootseli,, XXIV, 1851, p. 1+.—GUNTHER, Cat. Fish., VI, 1866, p. 239; Ea ‘
Indies. {
Mastacembelus melanotns BLEEKER, Atlas Ichth. Ind. Belon., 1870, p. 47; Javg
Singapore, Molucea, Celebes. ‘

Head 3% in length; depth exceeds postorbital part of head by on
fourth eve.  Dorsal 25 or 261 anal 23 or 24, 3
Body scarcely compressed.  H ad nearly flat between eyes. Jar
pather stender and long.  Snout from anterior margin of eye equal -
twice the distance from same point to edge of opercle.  Eye one-hi|
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postorbital part of head. five-sixths of interorbital width. Intevorbital
rough. with longitudinal striations: a s<hallow groove along its middle,

Length of pectoral equals depth at ventrals. or 22 in dorsal hase.
Length of ventrals contained 2% times in space hetween their base and
front of anal. Ventrals inserted midway hetween caudal hase and
posterior third of eye.  Anal a little in advance of front of dorsal,
its base shorter than that of dorsal by the diameter of eve. Outline
of dorsal and anal deeply concave hehind anterior rays.  Anterior
rays of dorsal equal in length to those of anal. Base of last anal ray
twice the diameter of eve distant from hase of auxiliary caudal rays.
Last dorsal ray three-fourths eyve from auxiliary candal rays.  Pos-
terior dorsal rays not inuch clongated: the longest searcely ax long as
eye: the third ray from the last reaches hase of last ray in reclined
fin: the last ray reaches three-fifths the distanee hetween its hase and
base of auxiliary candal ravs. Caundal not deeply forked, the lower
lobe much the longer.  Lateral line on caudal peduncle slightly raised
to a keel which is black.

Color in spirits: (ireenish on hack. silvery below: jaws and teeth
green: pectoral dusky toward tips of rays: axil black; tips of front
dorsal rays dusky, and dorsal black behind: tip of middle anal rays
black; dorsal dusky.

Here described from a specimen 78 em. in length from Tsuruga.
Another specimen is in the collection from Yokohama.

There is no other record of the species from Japan. It is apparently
trequently taken in the East Indies.

(Coromandelicus, from Coromandel.)

4. TYLOSURUS ANASTOMELLA (Cuvier and Valenciennes).
DATSU.

Belone anastomelle, Cuvier and VaLENCIENNES, Hist. Poiss., XVIII, 1846, p. 446;
China.—GixTHER, Cat. Fish., VI, 1866, p. 249; Shanghai, Japan, India.—
IsaIKAWA, Prel. Cat., 1897, p. 18; Tokyo.—STEINDACHNER and D6DERLELY,
Fische Japans, IV, 1887, . 37; Tokyo.

Tylosurus anastomella JorpaN and SxypER, Check List Fishes, Japan, 1901, p. 61;
Yokohama.

Belonia ciconic Ricrarpsoy, Iehth. China, 1846, p. 264; Canton, on a drawing

' by Reeves.

Depth at ventral fins 13 in postorbital part of head. which ix 94 in
ength from opercle to hase of caudal, Dorsal, 18; anal, 23.

Body compressed. the width a little less than half depth. Tips of
aws broken in all our specimens; upper jaw to eyve at least 34 from
ame point to base of caudal. Eye 3§ m postorbital part of head,
even-eighths of interorbital width. Interorhital with a wide. shallow
hannel along its middle. Base of upper jaw not strengthened by a
pony ridge. but outline of head evenly and shghtiy coneave from
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occiput to tip of jaw. Nostril ax hroad ax deep, triangular.  Subor-
bital space cqual to depth of eye. Teeth rather slender; no teeth on
palate.

Length of pectoral 1} in postorbital part of head.  Ventrals inserted
midway hetween base of pectoral and hase of caudal, their length two-
thirds that of pectoral.  Base of eighth anal ray under first dorsal ray.
Base of anal slightly less than space between its first ray and ventrals,
Anterioranal rays longer than those of dorsal, or 1 in postorbital part
of head. DBuase of last anal ray one-half diameter of eve anterior to
base of last dorsal vay. Space between last anal ray and auxiliary
caudal rays cqual to length of anterior anal rays.  Base of dorsal 13
in that of anal.  Lower rays of caudal scarcely longer than upper
rays: the caudal scavcely forked. lunate when fin ix extended.  Caundal
peduncle compressed, without keel.

Color in spirits: A narrow bluish silvery lateral band, following
outline of hack, runs from above pectoral to caudal base: above the
back is abruptly brownish: helow the sides and belly are uniformly
bright silvery: top of head dark: a dark hand along posterior upper
part of preopercle: tip of pectoral dusky: axil colorless: dorsal and
cawdal dark.

Here deseribed from a specimen 70 em. in length from Yokohama.
Other specimens are from Tokyo, Matsushima, and Hakodate, It is
not certaiu that the name aunastomelln is prior to ciconia, but the
description is better.

(@vaoTduos, sharp mouthed.)

Family II. HEMIRAMPHID .
HALF-BEAKS.

Body elongate, more or less compre essed, covered with large eycloid

scales: upper jaw short, lower jaw various, sometimes much produ(-ed
tho toothed portion at hase fitting against the toothed premaxillaries:
teeth equal, mostly small and tricuspid; maxillaries anchylosed to pre-
nmaxillaries,  Gill rakers long. Caudal fin rounded, or forked: if
forked. the lower lobe the longer.  Anal fin modified in the viviparous
species (Zenarehoptc rus), unmodified 1n the others and usnally similar
to the dorsal: no finlets: air bladder large, sometimes cellular.  Third
upper pharyngeal on each side much enlarged. solidly united with its
fellow to form an oval plate, with slightly convex surface and covered
with blunt tricuspid teeth: this is about as large as the united lower
phavyngeals, and fits into the coneavity of the latter: fourth upper
pharyngeal wanting or grown fast to the third; lower pharyngeal
large. thick. triangular. with concave surface. Vertebra about 50.

Herbivorous fishes of the warm seas; mostly shore species: a few
pelagic, a few contined to fresh water.  They feed chiefly on green

alge, and, like the related forms, swim at the surface, occasionally
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leaping into the air. Size rather small, rarely exceeding a foot in

length. The species are closely related to the flying fishes, and the
two tamilies apparently closely intergrade.

«. Lower jaw acute, longer than upper, or more or less produced; teeth small; species

oviparous, the anal fin in the male not modified, the caudal fin unequally lunate.

b. Lower jaw produced in a long, pointed beak, usually longer than rest of head.

Body moderately compressed; pectorals moderate; shore fishes.
¢. Air bladder simple; sides of body more or less convex; ventrals inserted ante-
riorly, far in advance of dorsal ... .. ... ... .. ..., Ilyporhamphus, 2.

2, HYPORHAMPHUS Gill.

Hyporhamphus Gy, Proe. Ac. Nat. Sci. Phila., 1859, p. 131, (tricuspidatus=
unifasciatus).

Body elongate, moderately compressed, the sides of body not ver-
tical, but more or less convex: the dorsal outline parallel with that of
the belly. Upper jaw short; lower jaw prolonged into a slender beak,
bordered with membrane: this beak shorter in the young: premaxil-
laries forming a triangular plate, the teeth of which fit against the
toothed portion of the mandible: maxillaries joined to premaxillaries.
Teeth feeble, mostly tricuspid. Gill rakers rather long. Head cov-
ered above with large, shield-like seales.  Secales large, deciduous.
No finlets: caudal fin more or less forked. the lower lobe the longer;
dorsal and anal similar, opposite each other, not modified in the males;
last ray of dorsal usunally short: ventrals small, inserted well forward,
nearly midway between opercle and base of caudal. Oviparous.  Air
bladder large, simple, not cellular. Young with the lower jaw short.
Sides usually with a distinet silvery band, as in A¢kerina.  Species
numerous in all warm seas, going in large schools, but usually re-
maining near shore, feeding chiefly on green algee. Size comparatively
small.

(v7a, helow: g aupos, beak.)

a. Front of anal not behind front of dorsal.

b. Anal and dorsal opposite each other; seales 106.__......_...__.........sa¢jori, 5.
bb. Anal slightly in advance ol dorsal; scales 70, ..o .. ... ... Lurumeus, 6.
aa. Front of anal under middle of dorsal. .. ... . ... ... ...... Jjaponicus, 7.

5. HYPORHAMPHUS SAJORI (Schlegel).
SAYORI.

Hemiramphus sajori SCcnLEGEL, Fauna Japonica, Poiss., 1846, p. 246, pl. cx, fig. 2;
Nagasaki.—BLEEkER, Verh. Bat. Gen., 1853, XX V; Japan, p. 116; Nagasaki.—
GoNTIER, Cat.-Fish., VI, 1866, p. 265 (copied).—STEINDACHNER and DGDER-
LEIN, Fische Japans, TV, 1887, p. 38; Tokyvo.—IsHigawa, Prel. Cat., 1897,
p. 18; Tokyo, Toshima.

Hemvramphus occipitulis Giur, Proe. Ac. Nat. Sci. Phila., 1859, p. 1438; young
specimen from Shimoda.

Head from tip of upper jaw 4% in length; depth 12, Dorsal 165
anal 17; scales 106.  Eye 2 in postorbital part of head.
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Body not much compressed.  Mandible not extremely elongate, its
length from posterior angle of mouth equal to distance from same
point to hase of pectoral.  Upper jaw a little longer than wide.  Gill
rakers slender, the longest half the diameter of eye, 84-21 in number.

Top of head and tip of upper jaw scaled to tip, the scales more
imbricated than in /7. wrwinens.  Sides of mandible with scales; T4
seales in o median row on back between dorsal fin and oceiput.

Dorsal and anal opposite to each other and of about the same length;
base of dorsal equal to distance from tip of upper jaw to posterior ot
eve.  Ventrals inserted midway between anterior margin of eye and
tips of median eaundal rays.  Length of pectoral equals postorbital
part of head and half eye.  Lower caudal lobe the longer, as long as
base of dorsal.  The middle rays not quite twice the diameter of eye.

Color in spivits: Brownish above, silvery below lateral stripe; scale
pouches outlined with dark-brown dots on back. Sides of head sil-
very: mandible black: top of head and upper jaw dusky or black;
lateral stripe distinet, widest under front of dorsal, outlined above by
a dusky stripe. Dorsal and caudal dusky. other fins colorless.

Here described from a specimen 25 em. in entire length from
Aomori.

The young of this species agree very well with Dr. Gill's deseription
of /1. vecipitul/s (which was taken from a specimen 4 inches in length)
except that his specimen is alleged to have fewer anal rays and 2 or 3
fewer dorsal rays. Owing to the small size of his type. a mistake of
this sort might easily be made.  No species other than /7. swjors has
heen recognized along the coast of Hondo. Specimens were col-
lected in salt water at Nagasaki, Matsushima, Aomori, Same, Tokyo,
Misaki, Wakanoura. Kobe. and Hakata. 1t is one of the commonest
fishes of Japan, much used for food.

(seryord. the vernacular name.)

6. HYPORHAMPHUS KURUMEUS Jordan and Starks, new species.

Head from tip of upper jaw 5 in length; depth 10 to 11.  Dorsal 15
or 16: anal 17 or 18: seales 70.

Body not much compressed. the depth appearing greatest just behind
opercles.  Lower jaw from tip of upper balf length of head; upper
Jaw slightly longer than wide.  Teeth in upper jaw in a straight band
at extreme sides. hecoming broader anteriorly; these in lower jaw in
a band narrower than the hand at front of upper jaw and hecoming
narrower anteriorly.  Kye equal to interorbital space, and contained
twice in postorbital part of head.  Gill vakers slender. scarcely as long
as pupil, T+19 in number.

Seales on top of head extending to snout.  They are searcely imbri-
ated, civeular, and with concentric striations, which form complete
circlesy similar scales on sides of mandible: from 47 to 50 scales in a
median series on hack hetween oceiput and front of dorsal.
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. Pectoral rather slender and pointed. its length cqual to eye and post-
orbital part of head. Anal beginning slightly in advance of dorsal.
Base of dorsal equal to head from anterior edge of preorbital. The
tip of the last dorsal ray when declined reaches to within a distance
equal to the diameter of the eye of the hase of the upper eandal rays.
The ventrals are inserted midway hetween the base of the candal rays
and a point at the middle of opercle. The lower lobe of the caudal is
the longer: its length cquals that of pectoral, and is two-thivds the
diameter of the eye longer than the upper lobe. The caudal is not
deeply forked. the middle rays equal the postorhital part of the head.

No silvery pignient remains upon the body exeept along the lateral
stripe, which is very conspicuous. much broader posteriorly than ante-
riorly. and bordered above by a dark line: hack sparsely covered with
small dark brown points, which sometimes outline the scale pouches:
they usually arrange themselves in three lines medially along the back;

Fi6. .—HYPORHAMPHUS KURUMEUS.

opereles bright silvery: top of head and upper jaw dusky. with black
dots; a black bloteh on mandible below maxillary: process of mandi-
ble jet black; tins all colorless except caudal, which is dusky.

This species differs from /7. intermedius (as desceribed by Dr. Giw-
ther) in having a slightly shorter anal, smaller eye, more anterior ven-
tral, and pectoral not ** blackish.™

This is a fresh-water species.  Numerous speeimens were taken in
the Chikugo River at Kurume, in the provinee of Chikugo, island of
Kiusin.

The type is 175 mm. in entire length and bears the number 7126
Ichthylogieal collections, Leland Stanford Junior University Zoolog-
ieal Museum.

Dr. Ishikawa further vecords /yporhamphus dussiucierd (Cuvier and
Yalenciennes) from the Riukiu Islands.  In this species of the Indian
Ocean the dorsal and anal are nearly scaleless and the ventral midway
between the head and the base of eandal. Sides with a silvery band.
D. 15; A. 14. Scales 52.

7. HYPORHAMPHUS JAPONICUS (Brevoort.)

Hemirhamphus japonicus Brevoorr, Perry’s Exp. Japan, 1856, p. 280; Loo Choo
(Riukiu) known from a figure only.

Tip of lower jaw to edge of operelex 3 times in length from same

point to center of margin of candal. Tip of upper jaw to edge of

opereles half of last, or 6 times in total length. Height of head or

.
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hody O times. and origin of dorsal to center of caudul a little less than
om‘:ﬁfth of length.  Origin of anal to center of caudal 7 tintes and to
origin of ventrals 34 in total length.  Lower lobe of caudal 63 times in
same distances upperlobe one-third shorter and much narrower. Eye
24 in depth.  Head and beak strong and stout.  Body of equal height
as far as ventrals,  Pectorals pointed and equal to height ot body in
length.  Ventrals with emarginate border, first and last ray of equal
length.  Dorsal with first ray nearly as long as height of body, with
emarginate horder, and last rays quite short.  Anal beginning under
niddle of dorsal, and resembling it in form, but smaller. Caundal
so deeply forked that it appears separated into two distinet lobes.
Lower lohe longest and broadest, both pointed.  Scales large, appear-
ing to resemble those of Zlyporhuamplus conamersonii.

Color bluish, darkest on back. lighter below. A tinge of green on
sides and upper lobe of caudal. A narrow strip of green on middle
of sides reaching from pectoral to caundal, with a broader stripe of
pale silvery blue, tinged with greenish, bordering it on each side,
Lower jaw dark indigo blue toward the tips, lighter toward the head.
Fins all pale bluish. candal dark dusky blue.  Scales on back appear
to have darker on their margins.  (Brevoort.)

This species has not been seen since the drawing was made from
which Brevoort compiled his deseription.  1Tis type was from Nafa, in
the Riukiu Islands (Okinawa).  The species is very doubtful and may
not difler from Z/. sujor:.

Faniily IT1. SCOMBRESOCID.E.

Body elongate. compressed. covered with small. thin, deeiduous
scales, the general aspect beine that of a mackerel.  Both jaws in the
adult more or less prolonged, forming a slender beak. the upper jaw
always the longer: teeth very feeble, pointed; maxillaries joined fast
to premaxillaries. pectoral and ventrals small; dorsal and anal low,
similar to each other, cach with 4 to 6 detached finlets. as in the Seom-
hridey ¢ill rakers numerous, long and slender. Pharyngeal hones
essentially as in Zeoeatus; fouwrth upper pharyngeal on cach side
wanting or fused with the third; third pharyngeal greatly cnlarged,
separate from its fellow, covered with tricuspid teeth: second with
simple teeth: first toothless; lower pharyngeals united. forming a
triangular bone with concave surface, covered with tricuspid teeth; !
into the hollow of this hone the npper pharyngeals fit.  Species fews s
pelagic fishes, swimming elose to the surface in large schools in tem- .
perate regions. They hear strong analogical resemblances to the
mackerels in form, color, and habits, as well as in the dorsal and}
anal finlets. The significance of this resemblance is unknown. '

a. Jaws produced in a short beak, about half-length of rest of head. .. . Cololabis, 3.
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3. COLOLABIS Gill.

Cololabis Girr, Proe. U. S. Nat. Mus., X VIII, 1895, p. 176.—JorpaN and EvERMAN,
Fishes North and Middle Amer., I, 1896, p. 726 (brevirostris. )

This genus is close to Scombresor, differing chiefly in the very short
bealk, the upper jaw, even in the adult, not being at all produced, and
the lower jaw having only a short flexible tip. This genus represents
the immature state of Scondireso.

(k0Los, defective, eurtailed; Aafis, forceps.)

8. COLOLABIS SAIRA (Brevoort).
SAMMA.
Scombreso.r saira BREVoort, Perry’s Exp. to Japan, 1856, p. 281, pl. vii, fig. 4 (on
a drawing).—Ismrawa, Prel. Cat., 1897, p. 18; Tokyo.
37

Neonhresor saurus Nystrod, Svensk. Vet. Akad. Handl., 188
not of Walbaum.

, - 405 Nagasaki,

Head, including tip of lower jaw, 43 in length; depth 7. Dorsal 10
to 12—V or VI (rarely VI): anal 12 to 14—V1 or VII; scales 120.

Body clongate and much compressed, the width of head 1% the
diameter of eye. Eye placed exactly between tip of maudible and
edge of operele. its dinmeter contained 2} in snout. Teeth extremely
small. in a single scattered row on edge of jaws, sometimes not evident.
Maxillary produced to a sharp point; as viewed from above it is as
long as broad. Mandible projeeting to a short point, which enters
upper profile when mouth is closed. Interorbital width cquals diam-
eter of eye, opercle and subopercle together forming a hroad plate
continuous on lower outline with that of the rest of head and ending
behind in a blunt right angle.  Gill rakers slender and numerous, as
long as three-fitths the diwmmeter of eyve, 27 on lower part of arch.
Gill slit not open above upper ray of pectoral.  Top of head to tip of
upper jaw with scalex.  One or two specimens show slight traces of
large scales on opereles, cheeks, mandible, and preorbital.  Usually,
however, no trace remains, and in none of our nwmerous specimens
are there any scales remaining in this region.  Scales on body cadu-
cous, ahout 90 in a median row hetween oeciput and dorsal.  Pectoral
short and broad. the lower rays growing rapidly shorter, its length
twiee diameter of eve. Ventrals inserted midway hetween base of
eandal and middle of eye. Front of anal half the diameter of eye in
advance of dorsal. Dorsal and anal finlets connected to body hy an
extremely thin delicate membrane which is usoally hroken and not
evident, but through our large series it has been found with ecach
finlet but the last.

Color in spirits abruptly silvery on lower half of hody, above which
15 usually a bluish silvery lateral band nearly as wide as eye. Back
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above lateral band abruptly slaty blue.  Top of head to tip of upper
juw dark.  Dorsal; enudal, and inner surface of pectoral dusky. Base
of pectoral dusky. Other finx colorless.

Ifere described from numerous specimens 15 to 18 ¢m. in entire
length, from Awa, obtained from Yonekichi Koneyama, a local nat-
uralist.

Other specimens are from Otaru, Aomori, and Hakodate, the longest
29 em. in length. Tt ix locally known as Samma.  The name Seira
(Sayord) is used only tor Hyporhamplhus.  Although not recognized
by any author except Ishikawa since Brevoort, the speeies is common,
rimning in large schools in sheltered bays from Tokyo northward.
Nystrom's Scombresor swnrus with shorter snout (**mendre ut dragen
nos") is evidently (wlolahis suira.  The figure of Brevoort does not
show correetly the number of tinlets, which are 6 or 7. as in Neombresow
sanres.  The rare Californian species, Cololabis brevirostris, is close to
Cololubis saira.

(Saira [ Suyord], Japanese nume of Ilyporhamplus.)

Family 1V.  EXOC@ETIDZE.
FLYING-FISHES.

Body oblong or elongate, covered with cycloid scales, which are
rather deciduous. Lateral line running very low, along the sides of
the belly.  Head more or less sealy. with vertical sides.  Mouth mod-
erate, terminal, the jaws not prolonged into a long beak., Premaxil-
laries not protractile, hinged at base mesially: margin of the upper
jaw chiefly formed by the premaxillaries; the short maxillaries enter-
ing the lateral inargin: maxillary free from the premaxillary, its edge
slipping under the front of the preorbital.  Dentition various, the
teeth small and weak.  Dorsal fin without spines, inserted on the
posterior part of the body. opposite the anal and more or less similar
to it: ventrals abdominal, of several soft rays. inserted posteriorlys
pectoral tin inserted high, used as an organ of flight: shoulder girdle
and pectoral museles very strong: candal tin forked, the lower lobe
the fonger.  No finlets.  Veut close in front of anal.  Nostrils large,
double, near the eyve.  Lower pharyngeals enlurged and fully united,
forming a large, transverscly coneave plate, covered with large, close-
set. blunt. tricuspid teeth: third upper pharyngeal greatly enlarged,
not united with its fellow. hoth covered with kuge, blunt. tricuspid
teeth:  fourth superior pharyngeal wanting in the adult (probably
coossified with the third: vertebrae without zyeapophyses.  Gill mem-
branes not united, free from the isthmns,  Pseudobranchix hidden,

glandular.  Gill rakers vavious.  Gills 4, a slit behind the fourth. Air |

bladder very large, not cellular, so far as known, and extending far
backward among the hemapophyses of the candal vertebre. Vertebra
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about 50. Intestinal canal simple. withont cweea.  Carnivorous or
herbivorous. Abounding in all warm seas, mostly pelagic, swimming
near the surface. and ~kipping or sailing through the air. sometimes
for considerable distances.

t. Roof of month nearly toothless; pectoral and ventral fins very long, both used as
organs of flight.
b. Anal fin long, its base about eqnal to that of dorsal, its rays 11 or 12.

5=

FE.conautes,
bb. Anal fin short, notably shorter than dorsal, its rays 9 or 10 .. ___ Cypsiluius, 5

&

4. EXONAUTES Jordan and Evermann.

Exonautes Jorpax and Evermaxy, Check List Fishes N. Amer., 1896, p. 322,
(ewsiliens. )

This genus includes those flying fishes having both pectoral and
ventral elongate and the anal tin about as long as the dorsal fin, of 11
or 12 rays.

Species numerous, smaller in size than those of Cypselurus, although
larger than those of Zlrocwtus proper.

k3 ’ .
(50, out of; vavrys, swimmer.)
9. EXONAUTES BRACHYCEPHALUS (Giinther).
Lzocatus brachycephalus GENTHER, Cat. Fish., VI, 1866, p. 297; China.—LUTKEN,
Vid. Med. Nat. Foren, 1876, pp. 110, 405.

Head. 4§ in length; depth, 65.  Dorsal, 11: anal, 12: scales. 49.  Eye,
31 in head.

Snout short. 14 in diameter of eyve: interorbital space broad, its
width a little greater than diameter of eye; supraorbital region pro-

FiG. 2.—EXONAUTES BRACHYCEPHALUS.

truding on each side, making interorbital concave: maxillary reaching to
Just below anterior margin of eye.  Thirty-four scales on a median line
of huck hetore dorsal.  Laterval line forming a more than usually con-
spicuous ridge along lower sides of belly.  Pectoral reaching to tip of
declined anal ray; its first ray contained 2} times in entirve fin and
exceeding the head in length by a distance equal to the dinmeter of
the eve. The outer half of the divided recond ray tails to reach the
tip of the third or largest ray by a distance equal to eye and snout;
the inner half extends nearly to the tip of the third.  Ventrals inserted
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midway between the base of the candal and the posterior margin of
the eve: they reach slightly past the tips of the pectorals. The
innm-.p:n't of the second ray and the outer part of the third protrude
heyond the tips of the other rays and form a sharp angle. The outer
mvs of the ventrals are not graduated. The first or onter ray is
scarcely over a third as long as the longest part of the second.

Color in spirits a clear light brown above, silvery below. The
membrane of the pectoral ix dark hrownish, without spots or mark-
ings. The rays on the outer side are silvery. making the fin appear
silvery when closed. Ventrals brown like pectorals, with the inner
and outer ray very light.  Anal colorless and dorsal colorless, except
for 4 small dark brown spot at tips of fifth and sixth rays. Cuaudal
duslky.

Here described from a small specinien from Misaki, presented by
the Imperial University of Tokvo. It isx 13 em. in length. It is
probably rare in Japan. drifting northward in the warm current, or
Kuro Shiwo. It was originally described from China. It has been
identified, probably incorrectly. with the European species, fzonautes
rondelcti.

(Bpaxvs, short: kedadn, head.)

5. CYPSILURUS Swainson.

Cypsilurus SWAINSON, Classification Fishes, etc., 11, 1839, p. 296 (nuttalli, based on
young with barbels).

Body elongate, broad above, somewhat compressed. Head short,
blunt. narrowed below.  Mouth small. Jaws very short, about equal.
Chin without barbel in the adult. often with one or two long fragile
bharbels in the voung. Maxillaries not joined to the premaxillavies.
Teeth very fechle or wanting. Kyes large. Gill-rakers moderate.
Scales large, deciduoux.  No finlets.  Dorsal fin short. opposite anal,
which is shorter than dorsal. of nine or ten rays.  Caudal widely forked,
the lower lobe the longer. Pectoral fins very long, reaching past the
heginning of the anal, and serving as organs of flight, their great size
enabling the fish to sustain themselves in the air for some time. Ven-
tral fins large. posteriorly inserted, also used as organs of flight. Air
hladder very large. No pylorie creea.  Speeies numerous in all warm
scax. living mostly in the open water and swimming in great schools.
The species are largely cosmopolitan and are the largest of the flying
fishes.

(kvyfedos, swallow: cupe, tail.)

a. Second pectoral ray divided.

b, Ventrals pale or slightly dusky.

«. Pectoral fins unspotted, l'e;u'hing nearly to end of dorsal: D. 13. A. 95
TR [ 2 PP PP PR TS agoo, 10.

ce. Pectoral fing spotted with black; anal pale; scales, 42 ... peecilopterus, 11,
bb. Ventrals mostly jet black; anal black posteriorly; fins all dark: D.12. A.9.
hirundo, 12,

b
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10. CYPSILURUS AGOO (Schlegel).
TOBI-NO-UWO (FISH OF FLIGHT:) TOBISUWO (FLYING-FISH): AGU.
Erocwtus agoo ScnieceL, Fauna Japonica, Poiss., 1846, p. 247; Nagasaki, from
a drawing.—Ismigawa, Prel. Cat., 1897, p. 18; Tokvo.
Cypselirus agoo Jorpax and SxyDER, Check List Fishes of Japan, 1901, p. 60;
Yokohama. .
Livocatus dioderleini STEINDACINER, Fische Japans, [V, 1887, p. 38; Tokyo.
Cypselurus doderleini Jorpax and Sxyper, Check List, 1901, p. 60; Yokohama.

Head, 4§ in length: depth, 5% to 65, Dorsal, 13 or 14; anal. 8 or 9;
scales. 52: eve. 31 to 3% in head.

The depth of head and body is very variable; in some specimens the
opercle is broadly rounded; in others it slants upward and backward
more obliquely and has a slight flap.  Between these extremes there
are all intermediate conditions.

The peetoral reaches in the shortest examples nearly or quite to
the base of the last dorsal ray; in the longest to the tips of the last
declined dorsal ray. The simple upper ray is contained about 1%
times in the length of the entire fin. The second ray is branched, its

FIG. 3.—~CYPSILURUS AGOO.

lower branch the longet, and reaches to within from I to 2 times the
diameter of the eye to the tip of the third or longest ray. The sue-
eeeding rays rapidly and uniformly diminish in length to the ninth
ray, and thence more rapidly to the last.

The ventrals reach from slightly beyond the middle to the end of
the anal base. The base of the dorsal is contained from 1} to 1} in
head; that of the anal, 2% to 23.

Color in spirits slaty brown on back. shading to silvery on lower
parts of head and body; when scales are lost, as in most of our speei-
mens, the color is bluer and the edges of the scale pouches are con-
spicuously dark. The maxillary is dusky: a dark band is on eye
around and above upper part of iris. The ventrals are white on lower
sarface, on upper either white or slightly dusky along the outer rays;
nearly always the base of the first ray is dusky. In the elosed pecto-
ral the upper rays to their tips appear lighter than the median rays,
which grow gradually darker to black toward their tips. The mem-
brane is bluish black, fading out below and colorless between lower
rays. Color in life metuallic bluish above.

Proc. N. M. vol. xxvi—02—-37
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The above deseription is taken from specimens 10 to 12 inches long
from Nagusaki.

Numerous specimens were colleeted at Tsuruga, Nagasaki, Tokyo,
Myiako (north of Sendai). Iiroshima, Hakata. Onomichi, and \omori.

It ix the common flying-fish or Tobis-Uwo of Japan, abundant all
along the coast in the summer. It is subject to a number of varia-
tions, hut all specimens examined by us seem to helong to one species,
rocadis dodorle i/ is evidently identical with Cypsilurus agoo.

(¢gu, 2 vernacular name, now rarely used.)

11. CYPSILURUS PECILOPTERUS | Cuvier and Valenciennes).

Exoceetus percilopierns Cvvier and VALENCIENNES, Hist. Poiss., XIX, p. 112
pl. pexr; New Britain.—GtxTneg, Cat. Fish., VI, 1866, p. 291; Formosa.
Erocwtus, sp. No. 809, Isaikawa, Prel. Cat., 1897, p. 18; Hakodate.

A speeimen in the Imperial Museum at Tokyo is probably referable
to the above =peciex.  The following notes were taken on this specimen:

Scales 42, 24 before dorsal: anal short: head flattish above; hody
rather plump: pectoral reaching to middle of dorsal, its second ray
divided; dorsal low; ventrals reaching past front of anal.

Color: Ventrals dusky behind, perhaps faded: dorsal unspotted;
pectorals profusely and coarsely spotted with black, the spots unequal.
According to Giinther the dorsal has 12 or 13 rays. the anal 9, the dis-
tance from first dorsal ray to first of caudal being much greater than
length of head.

Deseribed from a stuffed specimen, 10 inches in length. taken at
Hakodate. It is questionable whether this species is really identieal
with (7 pweilopterus, hut no other deseribed species agrees as well.

(m')le\f;s. variegated: TTENOV, fin.)

12. CYPSILURUS HIRUNDO (Steindachner.)

IZxocetns hivindo STRINDACHNER, Iehthyol. Mittheil., VIII, 1866, p. 482, pl. 1v,
fig. 2; Hongkong.

Head 43 in length; depth 63, Dorsal 12: anal 9; scales about 53.

Body not compressed, about as wide as deep, the head short. widest
at a level with upper edge of pupil: its width equal to distance from
edge of opercle to middle of eve.  Eye two-tifths longer than snout,
contained [} times in postorbital part of head. IL.ower jaw projeet:
ing, the tip injured in our specimen and the barbels missing. The
interorbital space is wide and shallowly concave, its width a little
greater than the diameter of the eve.  Snont short and broad at the
anterior margin of the eyves: its width is three-tifths of its length.

The pectoral reaches to under the seventh or cighth dorsal ray. Its
upper ray is undivided und is contained 2% times in the length of head
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and body. Itssecond ray isdivided, the under ray the longer, reaching
to within a diameter of the eye of the tip of the third or longest ray.
The ventrals reach to the base of the lower caudal rayvs.  Their hase
is midway between their tips and the edge of the opercle; three or
four of its outer rays grow gradually shorter: the outer one is twice
the diameter of the eve in length.

Color in spirits light brown en back. abruptly silvery on head and
hody helow the level of middle of eve. The maxillary is dusky and
the suborbital and opercular regions are dusky with points of brown
over the silver. The pectoral is jet black. changing to white on the
lower rays.  The ventrals are colored like the pectoral and with Hehter
inner rays.  The dorsal is dusky toward the ends of the rayx. The
posterior tourth of the anal is abruptly black. The eaudal has two
dusky spots. which appear in Dr. Steindachner’s plate of this species
as the interspaces between two white spots. The caudal peduncle is
dusky above.

This deseription is taken from a specimen 10 cm. in length from
Wakanoura.

A small specimen, 35 nimu. in length. differs in having the pectoral
reaching only to below the third dorsal ray. At the symphysisis a
wide. flat. triangnlar barbel, which is very slightly trifid at its lower
margin.

This species is apparently identical with Zrocatus liirundo deseribed
and figured from Hongkong. It is not yet recorded from elsewhere.

(hérundo, swallow.)

SUMMARY.
Suborder SYNENTOGNATHI.
Family 1. BELONID.E.
1. Tylosurus Cocco.
. schismatorhynchus (Bleeker); Nagasaki, Wakanoura.
. giganteus (Schlegel); Nagasaki, Wakanoura.
. coromandelicus (Van Hasselt); Tsuruga, Yokohama.

. anastomelle (Cuvier and Valenciennes); Yokohama, Tokyo, Matsushima Bay,
Hakodate.

H=- 0 D =

Family II. HeMIRAMPIIDE.

2. Hyporhamphus Gill.

8. saqjort (Schlegel); Aomori, Matsushima, Tokyo, Misaki. Wakanoura, Kobe,
Hakata, Nagasaki.

6. kurumens Jordun and Starks; Chikugo River at Kurume.

7. japonicus (Brevoort).
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10.

11.
12,

Family IT1. SCOMBRESOCIDZ.

3. Cololabis Gill.

. saira (Brevoort): Awa, Aomori, Hakodate, Otaru,

Family 1V, Ixocwerina,

1. Eroncutes Jordan and Evermann.

. brachycephalus (Glnther); Misaki.

5. Cypsilurus Swainson.

agoo (Sehlegel); Nomori, Tokyo, Miyako in Rikuzchu, Truruga, Nagasaki, Hiro-
shima, Onomichi, ITakata.

pccilopterus (Cuvier and Valenciennes); Hakodate.

lirundo (Steindachner); Wakanoura.



